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(54) Title: A SHELTER FOR TELECOMMUNICATIONS EQUIPMENT AND A 
ELECTROMAGNETIC SIGNALS 

(57) Abstract 

The present invention refers to a telecommunications tower (1 , 100), and more specifically 
to a shelter (2, 40) installed in the internal region of the tower (1, 100) used to protect the 
electric equipment, such as power sources, transmitters, receivers and other equipment required 
for transmitting/receiving signals. Hie present invention foresees a shelter (2, 40), which can 
be positioned in the internal (air) portion of the base of the tower (1, 100). This objective is 
achieved by means of a shelter for telecommunications equipment (2, 40), particularly suitable 
for housing equipment utilized in cell phone systems and other telecommunications systems, 
this shelter being positioned in the internal region of a telecommunications tower (1, 100), and 
having a cross section analogous to that of the tower, the shelter (2, 40) being closed by walls 
(28) which are formed by metallic plates (25, 26) with a filling of an insulating material (27). 
In addition, the shelter (2, 40) is divided into at least two floors. The present invention further 
relates to a telecommunications tower (1, 100), particularly utUizable in cell phone systems, 
which comprises a shelter (2, 40) positioned in its internal region. 
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Title: "A SHELTER FOR TELECOMMUNICATIONS EQUIPMENT AND A TOWER FOR 
TRANSMITTING/RECEIVING ELECTROMAGNETIC SIGNALS" 

Background of the Invention 

The present invention refers to a tower for transmitting/receiving electromagnetic 
5 signals, and to a shelter capable of being installed in the inner region of the structure of said 
tower, the shelter being used for protecting electric equipment such as power sources, 
transmitters, receivers and other equipment required for transmitting/receiving signals such 
as those utilized in telecommunications. 

Prior art 

10 As rt is known, towers for transmitting and/or receiving electromagnetic signals 

are used for fixing antennas, the respective transmission and/or reception equipment being 
located in a shelter beside the tower. This positioning of the shelter has a high cost, be- 
cause great losses of signal occurs due to attenuation along the transmission cables, for 
which reason a more powerful amplifier is required. 

15 Another drawback resulting from the construction of the shelter beside the tower 

is that this arrangement requires works external to said tower for the structural foundation of 
the shelter, in addition to the infrastructure required for isolating the area around the shelter 
and the tower, by placing walls, fences, etc, 

Brazilian Patent Application PI 9703325 of the same applicant, the internal pri- 
20 ority of which is claimed herein, describes a shelter arranged in the inner region of the 
structure of a tower, with the function of protecting transmission/reception equipment 



Object of the invention 

The main objective of the present invention is to propose a tower having a 
shelter for electric equipment positioned inside the base of said tower, the structures of said 
25 tower and of said shelter being particularly versatile, in order to obtain perfect adaptation to 
the ground and the conditions in which they will be used. 
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This objective is achieved by means of a shelter for telecommunications equip- 
ment that is positioned in the internal region of a telecommunications tower. 

The present invention further refers to a tower for transmitting/receiving electro- 
magnetic signals comprising a shelter for transmission/reception equipment positioned in its 
internal region. 



Detailed description of the invention 

This invention will be better understood from a non-limitative example illustrated 
in the accompanying drawings, in which: 

- figure 1 shows a side view of a tower, at the base of which a shelter for equip- 
1 0 ment according to a first embodiment of the invention is arranged; 

- figure 2 is a side view of the base of the tower, showing the shelter of figure 1 in 
a lager detail; 

- figure 3 is another side view of the base of the tower, showing the internal ar- 
rangement of the equipment in said shelter illustrated in the above figures; 

15 - figure 4 is a cross-section view of the wall of the shelter illustrated in the above 

figures; 

- figure 5 is a front view of the structure of the shelter illustrated in the above fig- 
ures; 

- figure 6 is a top view of the shelter illustrated in the above figures; and 

20 - figure 7 is a side view of the base of the tower, showing in detail the shelter ac- 

cording to a second preferred embodiment of the invention. 

As illustrated in figure 1, and according to a first preferred embodiment of this in- 
vention, the tower 1 , which is especially suitable for transmitting and receiving electromag- 
netic signals, such as radio signals, has a cross-section shaped substantially as an equilat- 
25 eral triangle and comprises a shelter 2 dose to the base, which in turn comprises, for in- 
stance, a transmission/reception station or a cell phone base radio station (also known as 
ERB). 
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According to an exemplified embodiment of the invention, the shelter 2 has the 
shape of a prism with a cross section that is also shaped substantially as an equilateral tri- 
angle, measuring approximately 6 m in height and its sides being approximately 5.30 m long. 
In order to enable its installation inside the structure the tower 1, the dimensions and shape 
5 of the shelter 2 should be appropriate to shape of the tower, and may vary according to the 
type of tower used, the structures of the tower 1 and of the shelter 2 working independently 
from each other. 

As can be seen in figure 2, the shelter 2 is positioned between the big tubes of 
the tower 1 on a concrete base 30 also triangular in shape (following the shape of the tower 
10 1), designed to serve as an inner pavement for the first floor of the shelter 2. The concrete 
base 30 is built on a metallic mesh (not shown) so as to obtain a structure having resistance 
characteristic to a compression preferably of 15 Mpa and an overload of the equipment of 15 
kN/m2. 

As illustrated in figure 5, one foresees the provision of a metallic structure on the 
15 concrete base 30 to support the shelter 2. This structure is composed of three metallic 
longerons 20 forming a triangle that follows the base of the tower 1, which are fixed to the 
concrete base 30 by means of an expansive anchor bolt 21 (see figure 4).These longerons 
20 are preferably manufactured from cold-bent carbon steel plates. 

On the vertices of the triangle formed by the longerons 20 main columns 22 are 
20 fixed, which are manufactured from metallic plates (preferably of carbon steel), bent so as to 
form an open triangle with the chamfered vertex 24, and the ends of the sides 23 being bent 
in accordance with the sides of the prism that forms the shelter 2. 

The platform 1 1 of the second floor is constituted by metallic grids suitably sized 
for supporting the load of the equipment. Preferably, the grid is manufactured from carbon 
25 steel having the capacity of standing a load of 3 kIM/m 2 , As illustrated in figure 4, said plat- 
form 1 1 is fixed to the columns 22 by means of screws 29. 

The use of a metallic grid facilitates the mounting of matting, electrochutes r con- 
duits, cables, groundings, lamps, etc. In addition, the use of grid unifies the environment, 
thus facilitating the functioning of detection, alarm, fire-fighting and air-conditioning systems. 

30 The covering 12 of the shelter 2 is placed onto the columns 22 and is preferably 

manufactured from carbon steel plates having the capacity of standing an overload of 0.5 
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WM/m 2 . In order to allow the rain-water to drain adequately, the covering 12 should be 
mounted so as to make an inclination of about 2% with respect to the ground. 

The closing of the sides of the shelter 2 is made with walls 28 t which are inter- 
nally and externally coated with metallic plates 25, 26 (preferably of carbon steel), as illus- 
5 trated in figure 4. The space between the plates 25, 26 is filled with injected polyurethane 27, 
thus providing a heat and sound insulator of the shelter 2. 

Openings (not shown) are also provided in the walls 28 for placing the air- 
conditioning system. 

Access to the shelter 2 is through a door 31, which is equally made of metallic 
10 plates, this door being fixed to the doorstop 28. In order to obtain a sealing of the shelter 2, it 
is foreseen to place rubber onto the doorstops of the door 31 . 

Optionally, one may foresee a second door at the second floor, in order to allow 
the electric equipment to be handled, if necessary. 



15 case 15 and a hatch-type door 18, provided in the covering 12 (figures 3 and 6). The cov- 
ering for the door 18 has the shape of an equilateral triangle (with sides measuring 700mm) 
with a flanged entrance, a rubber fitting being provided for sealing against infiltration of water 
and dust. 

On the covering 18, one foresees the provision of antiskid metallic plates (not 
20 shown), which lead from the hatch-type opening 18 to the external staircase 16 of the tower 
1. 



tion (not shown) along its entire length. In addition, one foresees the provision of three plat- 
forms for internal services (not shown) along the rectilinear stretch of the tower 1 and also 
25 the provision of rest platforms with a safety trap (not shown either), every six meters along 
said tower 1. 

The pavement of said first floor is coated with a synthetic material placed onto 
the concrete base 30. 



Access to the tower 1 is by the inside of the shelter 2 through an internal stair- 



The staircase 16 is of the climbing ladder type and provided with a body proteo, 



30 



The location of the shelter 2 inside the structure of the tower 1 provided greater 
safety against atmospheric discharges and electromagnetic waves, besides providing econ- 
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omy in grounding the base radio station, since a single mesh can be used for grounding 
around the tower 1, which also serves to receive grounding rings inside the station. 

In addition, the structure of steel plates provides excellent protection against ex- 
ternal aggressions, since the electric equipment remains totally insulated, thus providing a 
5 self-protected base radio station, installed inside the tower 1. 

A second embodiment of this invention foresees the construction of a integrated 
shelter 40, which is built by making good use of the metallic structure of the tower 100 itself, 
formed by latticework, and it is only necessary to size adequately the profiles (not shown) 
that compose the region of the shelter 40. 

10 Thus, the shelter 40 constitutes an overlapped assembly in two or three floors, 

where the first floor houses power equipment such as batteries, power sources and panels, 
the second floor houses the specific cell phone equipment and the transmission equipment 
proper In case the integrated shelter comprises three floors, the third floor will house trans- 
mission equipment. 

15 The platforms of the floors 42, 43 are built on pavements of adequately sized 

grid, to stand the load of the equipment of the station. The use of a metallic grid facilitates 
the mounting of mattings, electrochutes, conduits, cables, groundings, lamps, as well as 
detection, alarm and fire-fighting systems. 

The integrated shelter 40 is closed by walls 45, preferably composed of concrete 
20 cast around a metallic mesh with a glass wool web for thermal protection of the station. Op- 
tionally, metallic panels with glass wool coating can be used, these panels being screwed in 
order to expedite the mounting. 

It should be understood that the above description only refers to preferred em- 
bodiments of the present invention, the scope of which is defined exclusively by the accom- 
25 panying claims. 
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CLAIMS 



1- A shelter for telecommunications equipment (2, 40), characterized by being 
positioned in the internal region of a telecommunications tower (1 , 100). 



independent from that of the tower (1 ). 

3- A shelter (40) according to claim 1, characterized by being built by making 
good use of the structure of the tower (100). 

4- A shelter according to claim 1, characterized by being closed by walls (28, 45) 
10 formed by metallic plates (25, 26) with a filling of an insulating material (27). 

5- A shelter according to claim 1 r 2, or 3, characterized by being divided into at 
least two floors. 

6- A shelter according to claim 1 , 2, or 3, characterized by having a cross section 
analogous to that of the tower (1 f 100). 

15 7- A shelter according to claim 1, 2, 3, or 4, characterized by comprising a cov- 

ering (12). 

8- A shelter according to claim 7, characterized in that the covering (12) com- 
prises at least one door (31). 

9- A shelter according to claim 7, characterized by comprising at least one door 
20 (1 8) for access to the covering (12). 

10- A tower for transmitting/receiving electromagnetic signals (1, 100), charac- 
terized by comprising a shelter (2,40) for transmission/reception equipment positioned inside 



5 



2- A shelter (2) according to claim 1 , characterized by having a structure that is 



it 



25 



1 1- A tower according to claim 10, characterized by having a structure that is in- 
dependent from that of the shelter (2). 
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12- A tower according to claim 10, characterized in that the shelter (40) is built by 
making good use of the structure of the tower (100). 
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